WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 





4, 



PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) .. 



(51) International Patent Classification 6 : 




(11) International Publication Number: 


WO 98/34550 


A61B 17/39 


Al 




13 August 1998 (13.08.98) 




(43) International Publication Date: 



(21) International Application Number: PCT/US98/02174 

(22) International Filing Date: 4 February 1998 (04.02.98) 



(30) Priority Data: 

08/797,429 



10 February 1997 (10.02,97) US 



(71)(72) Applicant and Inventor: WEST, Hugh, S., Jr. [US/US]; 
Suite 206, 440 D. Street, Salt Lake City, UT 84103-2826 
(US). 

(74) Agents: GUYNN, John, M et al.; Workman, Nydegger &. 
Seeley, 1000 Eagle Gate Tower, 60 East South Temple, Salt 
Lake City, UT84111 (US). 



(81) Designated States: AU, CA, JP, NZ, European patent (AT, BE, 
CH, DE, DK, ES, Fl, FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SE). 



Published 

With international search report. 
With amended claims and statement. 



(54) Title: MECHANICAL AND ELECTRICAL ENDOSCOPIC SURGICAL INSTRUMENT 




(57) Abstract 

Surgical instruments which have multiple functions used in performing endoscopic surgeries, including arthroscopic surgery. Surgical 
instrument (10) includes a mechanical cutting portion, such as a rotary blade or burr (130), and an electronic cutting and/or cauterizing 
portion comprising an electronic surgical device which operates in bipolar mode. This solves the problem of having to constantly remove 
and insert various surgical instruments into the surgery site in order to remove different kinds of tissues and at different rates and in different 
manners. Rotary burr (130) works best to remove hard tissues, such as bone, while bipolar device (134) can be used to cut or ablate soft 
tissues and/or cauterize tissue, including blood vessels. Alternatively, the mechanical cutting portion may include a rotary blade, which 
works best for removing soft tissues. 



SNSDOCSD: cWO 9834550A1 I > 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


Gfi 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MU 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


C&te dTvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Gen n any 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







WO 98/34550 



FCT/US98/02174 



1 

MECHANICAL AND ELECTRICAL ENDOSCOPIC SURGICAL INSTRUMENT 

BACKGROUND OF THE INVENTION 

1. The Field of the Invention 

The present invention relates generally to endoscopic surgical instruments. 
Specifically, the present invention relates to surgical instruments that can selectively use 
both mechanical energy and electrical energy to remove tissue of a patient at an internally 
located surgical site. More specifically, the surgical instruments include a portion that 
operates in bipolar mode to cut, ablate, or cauterize tissues during an endoscopic 
procedure, 

2. The Relevant Technology 

Endoscopy is widely used in order to effect removal of unwanted or damaged 
tissues from a patient in a manner that is less invasive than completely opening up the 
tissue and using traditional cutting tools. The result is greatly shortened patient recovery, 
minimal scarring, reduced cost, elimination of typical pre-operative and post-operative 
hospital stays, and widespread use to correct a variety of injuries. A particular form of 
endoscopy, arthroscopy, is widely known and used to operate on joints, such as shoulders 
or knees. 

An endoscope allows a doctor to look directly into a surgical site through a first 
incision, which allows for a minimally invasive procedure useful for both diagnosis and 
treatment. Typical endoscopes include a magnifying lens and coated glass fibers that 
beam an intense, cool light into the surgical site. The surgical field is viewed on a video 
monitor connected to an endoscopic video camera. 

While viewing the surgical site in the manner described, the surgeon can perform 
any necessary repair and reconstruction using a separate surgical instrument inserted 
through a second incision at the surgical site. The surgical instrument can utilize a 
variety of mechanical cutting tools, such as rotating blades (straight or serrated) or burrs. 
Such mechanical cutting tools, or shavers, are well known in the art and require no 
further explanation. In general, rotating blades are generally used to excise unwanted or 
damaged soft tissues, while burrs are used on harder tissues such as bone. 

The foregoing mechanical cutting or shaving tools are very useful for cutting and 
removing unwanted tissues in a less invasive and destructive manner compared to other 
surgical tools because they can be inserted through relatively small incisions that provide 
access to the surgical site. In this manner* they allow for a far less invasive and 
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destructive surgery compared to typical surgical devices, which typically require far 
larger incisions and involve far higher destruction of perfectly healthy and normal tissues 
as the surgeon attempts to access the surgical site. 

In addition to the aforementioned mechanical cutting tools, electronically powered 
cutting and cauterizing tools have been developed that also allow for less invasive 
surgical techniques than previous surgical tools. Such devices are known in the medical 
industry as either "monopolar" and "bipolar" devices. Both monopolar and bipolar 
devices have historically included a single positive, or lead, electrode that can be 
appropriately directed or situated to effect the cutting of soft tissues or cautery of bleeding 
vessels and tissues. Such devices have been referred to by some as "hot knives". 

Whether a surgical electrode device is "monopolar" or "bipolar" depends on the 
location of the negative, or return, electrode. In a "monopolar" device, the return 
electrode is remotely connected somewhere else on the patient relative to the lead 
electrode. In this manner, the electrical current that is generated as a result of the 
application of a voltage potential to the lead electrode passes from the lead electrode 
through the tissue or blood vessel being cut or cauterized, through the intervening tissue 
of the patient's body, and to a grounding pad located remotely on the patient's body. 
Thus, a substantial portion of the pathway through which the current passes is the 
intervening tissue of the patient's body. However, since the current can be diffused over 
a relatively large area of tissue relative to the focused area where energy is applied by the 
lead electrode, the patient is not normally adversely affected by the passage of current 
through his or her body. 

On the other hand, the return electrode in a "bipolar" device is located in the near 
vicinity of the lead electrode on the same surgical instrument. Typically, bipolar devices 
resemble tweezer-like structures comprising dual lead and return electrodes, although 
such devices are generally not used in endoscopic procedures. In practice, bipolar 
devices having a single positive lead have been used in a manner similar to monopolar 
devices in order to cauterize tissues. 

Bipolar electrodes having multiple leads or positive electrodes have recently been 
developed that can be used to ablate or cauterize tissues soft tissues. Examples of 
multiple lead bipolar devices are set forth in U.S. Patent Nos, 4,998,933; 5,178,620; 
5,366,443; and 5,419,767, all to Eggers et aL (hereinafter the "Eggers et al. patents"). In 
general, multiple lead bipolar devices works by passing varying levels of high frequency 
electrical energy through individually powered multiple leads and into the tissue to be 
ablated or cauterized. The current that is generated as a result of applying voltage 
potentials to the multiple leads completes a circuit by returning to a single return, or 
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common, electrode located on the same surgical instrument and connected to a ground 
by means of an insulated ground wire. 

Due to its ability to destroy soft tissues by ablation, the multiple electrode bipolar 
devices can be used in a manner similar to mechanical cutters for removing unwanted or 
target tissues during an endoscopic procedure. However, multiple electrode bipolar 
devices have been found to be less efficient compared to single electrode bipolar devices 
in cauterizing tissues. Moreover, both monopolar and bipolar devices are limited by their 
inability to remove bone and the fact that they are less efficient and relatively slow in 
cutting or removing soft tissues compared to mechanical cutting tools. Nevertheless, they 
have found some use in a variety of surgical applications, as understood by those of 
ordinary skill in the art. For the ablative removal of relatively small amounts of soft 
tissues, multiple lead bipolar devices have proven useful. 

Because both mechanical endoscopic surgical tools, such as rotary blades or burrs, 
and electronic devices, such as monopolar and bipolar devices, can be inserted through 
relatively small incisions to the surgical site, both mechanical and electrical devices can 
be used in succession and inserted through the same incision as the need arises to carry 
out a variety of desired surgical functions. For example, if the view of the surgical site 
has become obscured by excessive bleeding, sometimes caused by the mechanical cutting 
or shaving device, the surgeon can remove the mechanical cutting device from the 
incision and then insert through the same incision an electronic device in order to 
cauterize the bleeding tissue and blood vessels By removing the unwanted blood by 
known methods, vision to the surgical site can be restored or maintained. 

Similarly, the surgeon might wish to utilize the various cutting or ablating features 
of the aforementioned monopolar and bipolar devices as needed as the surgery progresses 
in order to fine-tune the surgical process and remove the desired amount of damaged 
tissue in a desired manner. 

While the various mechanical and electronic tools described above are useful in 
performing a variety of surgical functions, such as cutting, shaving, cautery, and ablating, 
their use requires the constant removal and insertion of at least two different tools, and 
possibly more, through the same incision. For example, if the surgeon wished to remove 
both hard and soft tissues from the same surgical site and/or cauterize and/or ablate 
tissues, the surgeon would have to insert and withdraw different surgical tools specially 
designed for performing the foregoing surgical functions. The constant insertion and 
removal of different surgical tools through the incision to the surgical site both 
complicates and lengthens the surgical procedure compared to if a single surgical 
instrument could be used. 
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In view of the foregoing, it would be an advancement in the art of the endoscopic 
surgery to provide a single surgical instrument that could simultaneously provide 
different surgical functions in order to eliminate or reduce the need to remove and insert 
different surgical instruments through the same incision. 

It would be a further advancement in the art to provide a single surgical 
instrument that could be used to remove both hard and soft tissues at the surgical site as 
needed. 

It would be an additional advancement in the art if the ability to remove both soft 
and hard tissues by a single surgical instrument could be performed selectively such that 
the means for removing hard tissue could be activated independently of the means for 

removing soft tissue. 

It would yet be a further advancement in the art of surgery to provide a single 
surgical instrument that had the ability to more efficiently cauterize ruptured blood 
vessels or bleeding tissue in addition to removing either hard or soft tissues at the surgical 
site. 

It would be an additional advancement in the art if the means for cauterizing 
tissue could be activated independently of either of the means for removing damaged or 
unwanted hard or soft tissues. 

It would be a fiirther advancement in the art of surgery to provide a single surgical 
instrument that provided the surgeon with the ability to electronically ablate soft tissues 
in addition to removing either hard or soft tissues by mechanical cutting or shaving. 

It would be an additional advancement in the art if the means for ablating soft 
tissues could be activated independently of the means for removing damaged or unwanted 
hard or soft tissues by mechanical cutting or shaving. 

Such multi-functional surgical instruments are described and claimed herein, 

ST TMMARY OF THE INVENTION 

The present invention relates to surgical instruments that include both a 
mechanical cutting tool and an electronically powered surgical device that operates in 
bipolar mode. This allows for the ability to cut and/or ablate and/or cauterize different 
kinds of tissues at different rates or in different ways without having to withdraw and 
insert different surgical tools. 

In a preferred embodiment of the present invention, the surgical instrument will 
include a rotary burr that can be used to surgically remove bone or other hard tissues 
during endoscopy surgery, typically arthroscopic surgery. In addition to the rotary burr, 
the surgical instrument will include an electronically powered surgical device that 
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operates in bipolar mode for, e.g., ablating unwanted or damaged soft tissues in the 
vicinity of the bone or other hard tissues at the surgery site. The bipolar surgical device 
can include a single lead electrode, or include a plurality of lead electrodes. An example 
of bipolar devices having a plurality of lead electrodes is described in the Eggers et al. 
patents. 

Because it is advantageous for the rotary burr and bipolar device to be operated 
independently, the surgical instrument will preferably include a plurality of switching 
mechanisms for selectively activating the burr and bipolar electrode as needed. In this 
manner, the surgeon can remove both* hard tissues, such as bone, and soft tissues, such 
as surrounding flesh, using a single medical instrument, This eliminates the need to 
remove the rotary burr and insert a different mechanical cutting tool or bipolar electrode 
for removing soft tissues* removing the second instrument, and then reinserting the rotary 
burr to further clear away the hard tissues. Not only does this simplify the operation, but 
it allows the surgeon to maintain the cutting tools in the location where they are needed 
and reduces the incidence of enhanced bleeding that might occur because of the constant 
insertion and withdrawal of different surgical tools through the incision to the wound site. 

In addition to ablating unwanted tissues, the bipolar device can instead be used 
to cauterize bleeding tissues or blood vessels. Typically, a multiple prong bipolar device 
is preferable for ablating tissues, while a single lead electrode is preferable for cauterizing 
tissues. Nevertheless, it should be possible to switch between ablation and cautery using 
a multiple prong device by altering the energy input to the lead electrodes. After ablating 
tissue it might be desirable to cauterize bleeding tissues at the surgical site in order to 
maintain a clear view of the surgical site, which can become obscured by excessive 
bleeding. 

In yet another embodiment of the present invention, a rotating blade, such as those 
used to mechanically remove soft tissues, could be combined in a single instrument with 
the bipolar surgical tool to provide an alternative surgical tool that would provide the 
surgeon with alternative tissue removal capabilities. Whereas a rotating blade is 
generally used to cut soft tissues, the bipolar electrode could be used to ablate soft tissues 
and/or cauterize bleeding tissue or blood vessels in a single surgical device without 
having to withdraw the rotary blade in order to insert a separate bipolar instrument. 
Eliminating one or more additional surgical devices to provide the desired multiplicity 
of surgical functions will have the aforementioned benefit of allowing for a less 
complicated and more streamlined operation. 

In embodiment, the lead electrode in the bipolar device will preferably include a 
single enlarged electrode that is preferably located at or near the tip of the surgical device 
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in the vicinity of the mechanical cutting tool. In this manner, the mechanical and 
electronic surgical portions can be used to remove and cauterize tissues as needed in the 
same general area of the surgical site. Of course, one of ordinary skill in the art will 
appreciate that the lead electrode can be located at any desired location that would 
provide the desired function demanded by the particular surgical procedure in question. 
The negative, or return, electrode will typically be located within the surgical 
instrument in the vicinity of the positive electrode in order to provide efficient bipolar 
operation. In this manner, the surgical device is said to be "bipolar" due to the location 
of the positive electrode and return electrode in the same general vicinity within the 
surgical device. Bipolar devices that had a single lead or positive electrode are best 
suited for cauterizing tissues. 

In yet another embodiment of the present invention, the bipolar portion of the 
surgical device may include a plurality of positive or lead electrodes that are 
independently powered in order to input varying amounts of electrical energy across the 
of positive electrodes. This type of electrode array is described more fully in the Eggers 
et aL patents identified above. For purposes of disclosing both the design and operation 
of multiple electrode devices, the Eggers et aL patent are incorporated herein by specific 
reference. Bipolar devices that have multiple leads or positive electrodes are best suited 
for ablating soft tissues. 

Although the present invention contemplates a surgical instrument having a 
mechanical cutting tool in combination with a bipolar device for ablating and/or 
cauterizing tissues, one of ordinary skill in the art would appreciate that there might be 
other combinations of different surgical tools that might prove useful For example, one 
could envision the inclusion of an electronic device having multiple leads or positive 
electrodes which operates in monopolar mode with a remote common or return electrode 
located remotely on the patient's body. For example, U.S. Patent No. 5,364,395 to West, 
Jr. generally discloses a surgical instrument that includes a monopolar electronic device. 

The present invention provides a single surgical instrument that simultaneously 
provides different surgical functions in order to eliminate or reduce the need to remove 
and insert different surgical instruments through the same incision. 

Furthermore, the present invention provides a single surgical instrument that can 
be used to remove both hard and soft tissues at the surgical site as needed. 

Specifically, the present invention provides the ability to remove both soft and 
hard tissues by a single surgical instrument can be performed selectively such that the 
means for removing hard tissue can be activated independently of the means for removing 
soft tissue. 
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The present invention provides a single surgical instrument that has the ability to 
more efficiently cauterize ruptured blood vessels or bleeding tissue in addition to 
removing damaged or unwanted hard or soft tissues at the surgical site. 

Also, the present invention provides that the means for cauterizing tissue can be 
activated independently of the means for removing damaged or unwanted hard or soft 
tissues. 

It is a further feature of the present invention to provide a single surgical 
instrument that provides the surgeon with the ability to electronically ablate soft tissues 
in addition to removing either hard or soft tissues by mechanical cutting or shaving. 

In addition, the present invention provides the means for ablating soft tissues that 
can be activated independently of the means for removing damaged or unwanted hard or 
soft tissues by mechanical cutting or shaving. 

These and other features of the present invention will become more fully apparent 
from the following description and appended claims, or may be learned by the practice 
of the invention as set forth hereinafter. 

RRIFF DESCRIPTION OF THE DRAWINGS 

In order that the manner in which the above-recited and other advantages of the 
invention are obtained, a more particular description of the invention briefly described 
above will be rendered by reference to specific embodiments thereof which are illustrated 
in the appended drawings. Understanding that these drawing depict only typical 
embodiments of the invention and are not therefore to be considered to be limiting of its 
scope, the invention will be described and explained with additional specificity and detail 
through the use of the accompanying drawings in which: 

Figure 1 is a perspective view of an operating room where surgery is being 
conducted on the knee of a patient; 

Figure 2 is a perspective view of the inventive instrument; 

Figure 3 is a perspective view of the distal end of a preferred embodiment of the 
instrument incorporating a rotary burr as the mechanical cutting means and a single-lead 
bipolar device disposed near the tip of the instrument; 

Figure 4 is a longitudinal cross-sectional view of the surgical instrument depicted 
in Figure 3; 

Figure 5 is a perspective view of the distal end of an embodiment of the present 
invention using a serrated blade as the mechanical cutting tool and a multi-lead bipolar 
device disposed near the tip of the instrument; 

Figure 6 is a longitudinal cross-sectional view of the instrument of Figure 5. 
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n FT AILED DESCRIPTION OF THE PREFERRED F.MBODTMENTS 
The present invention encompasses surgical instruments that allow for a variety 
of different surgical operations or functions to be performed using a single surgical 
instrument. The surgical instrument includes both a mechanical cutting tool, such as a 
serrated blade or a rotating burr, and an electronic surgical device that operates in bipolar 
mode in order to ablate soft tissues in and around the area where the mechanical cutting 
tool is used and/or to cauterize bleeding tissue. 

The surgical instruments of the present invention can be used in any form of 
endoscopy. In the case of arthroscopic surgery in which bone is removed, a preferred 
embodiment of the present invention will include a rotary burr for removing bone in 
combination with a bipolar device for cutting or ablating soft tissues and/or for 
cauterizing blood vessels. Nevertheless, it should be understood that other forms of 
endoscopy not involving bones or joints can be performed using the surgical instruments 
of the present invention. In cases where it will be desired to remove soft tissue, the 
preferred mechanical cutting tool will include a rotary blade rather than a burr. The 
surgical instruments of the present invention can be used for, e.g., surgery of the facial 
area, internal organs, to remove cancerous tissues, and for joint reparation. The foregoing 
list is illustrative, not limiting. 

In order to more specifically teach how to manufacture certain embodiments of 
the present invention, reference will be made to the drawings. It should be understood 
that the invention relates to the combination of a mechanical cutting tool together with 
a surgical device capable of bipolar operation within a single surgical instrument in order 
to eliminate or reduce the need to withdraw and insert various surgical instruments 
through the incision to the wound site in order to perform a variety of desired surgical 
functions. The present invention is not limited to the particular embodiments depicted 
in the drawings, although they represent preferred embodiments as will be discussed, 

Figure 1 is a perspective view of an operating room where arthroscopic surgery 
is being conducted on the knee of a patient using a surgical instrument 1 0 adapted for 
arthroscopic surgery and incorporating the teachings of the present invention. A knee 12 
is shown on an operating table 26 with an arthroscope portal 14, an instrument portal 16, 
and a suction portal 1 8 created therein, which all lead to and communicate with the 
surgical site. It is contemplated that the surgical instruments of the present invention are 
used in connection with an arthroscope 20, which is inserted through the arthroscope 
portal 14 in order to provide visual communication with the surgical site. In order to 
restrain the knee 12 from unwanted movements during the surgical procedure, a brace 24 
may secure the knee 12 to the operating table 26. 
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As used herein, the term "surgical site" includes any location in the body of a 
patient at which surgery is performed. Thus, although knees and shoulders have been 
discussed as likely surgical sites for arthroscopy surgery, the term t4 surgical sites" as used 
in this application may include any location in the body of a patient where surgery may 
be performed. Hence, although it is contemplated that the present invention will be used 
with an arthroscope, the present invention is not limited solely to that procedure, though 
the present embodiment is particularly adapted for arthroscopic surgery. They are also 
well-adapted for performing less invasive facial surgeries. 

When using an arthroscope 20, the individual performing the surgical procedure 
is capable of viewing the surgical site within the knee 12 on a monitor 22 that is attached 
to the arthroscope 20. In order to maintain clarity of view and to remove unwanted 
blood, a sterile fluid 52 contained in a bag 28 is passed through a sterile fluid tube 30 and 
into the surgical site through passageways built into the arthroscope 20. A suction tube 
34 is inserted through the suction portal 18 in communication with the surgical site in 
order to drain excess fluid from the surgical site, which is then deposited in a waste fluid 
container 36. 

In order to perform the surgical procedure, the surgical instrument 10 is inserted 
through the instrument portal 16 which communicates with the surgical site. The nature 
and extent of the tissue removal is determined after viewing the surgical site on the 
monitor 22 by means of the arthroscope 20. As shown in Figure 1 , the surgical 
instrument 1 0 is coupled to a power source 38 that resides on a stand 40. The surgical 
instrument 10 may also be connected to a vacuum source in order to remove waste fluids 
into a container similar to the waste fluid container 36. 

In the event that it is desired to ground the patient, such as where the surgeon 
wishes to use a monopolar device instead of or in conjunction with the surgical device 
of the present invention, a grounding patch 44 may be positioned on the patient's leg in 
order to complete an electrical circuit with a power source (not shown). Other 
monitoring instruments positioned on the stand 40 are also depicted in Figure 1, which 
may have some use during the surgical procedure. 

As depicted in Figure 2, the presently preferred embodiment of the surgical 
instrument 10 is provided with both a mechanical cutting or shaving took such as a rotary 
blade or burr, and a bipolar electrode for removing both hard and soft tissues. The 
surgical instrument 10 includes a handle 90 and a probe 92 protruding therefrom that has 
a proximal end 94 and a distal end 96. The probe 92 is hollow and includes therein a 
rotatable shaft connected to a mechanical cutting tool at the distal end of the probe 92, 
The rotatable shaft is connected to a motor, which can be turned on and off when desired 

SUBSTITUTE SHEET (RULE 26) 

_9834550A1_L> 



WO 98/34550 



FCT/OS98/02174 



10 

in order to rotate the mechanical cutting tool and effect excision of tissue. The specific 
features of the distal end 96 of the probe 92 will be described hereinbelow. 

In addition to the mechanical cutting tool shown generally at distal end 96 of the 
probe 92, an electronic surgical device 106 that operates in bipolar mode is also disposed 
at the distal end 96. The means for energizing the electronic surgical device 106 
comprises a cable 1 12 having a first end 114 that communicates with a power generating 
source (not shown) and a second end 1 16 that is attached to the surgical instrument 10. 
The first end 1 14 is coupled to the power generating source by means of cable 38, which 
is connected to a switching body 120, which includes a switch 118. This allows the 
surgeon to supply power to the bipolar device when desired. 

Figure 3 is an enlarged detailed view of a preferred embodiment of the inventive 
surgical instrument, more particularly of the distal end 96 of the surgical instrument 10. 
Figure 4 is a cross-sectional view of the surgical instrument depicted in Figure 3. 
Figures 3 and 4 depict a surgical instrument having mechanical cutting means and a 
bipolar electronic device. The mechanical cutting means includes as the mechanical 
cutting tool a rotary burr 130 that is connected to a rotatable shaft 132, which is 
longitudinally disposed within the hollow probe 92. The rotatable shaft 1 32 is connected 
to a motor (not shown) which drives the shaft 132, which in turn causes the burr 130 to 
rotate when needed. 

The hollow shaft 92 can be made of any material that will have sufficient strength 
and durability so that it may withstand the forces associated with the surgical operation 
for which the instrument is intended. In a preferred embodiment, the hollow probe 92 
will simply comprise a metal. If it comprises a metal, the hollow shaft 92 can serve as 
the common electrode if desired and in any event will preferably be insulated 
electronically from positive lead wire connected to the positive terminal. In the 
embodiment shown, both the positive lead wire and grounding wire are electronically 
insulated from the hollow shaft 92 by means of an insulating sheath 148, which is 
embedded within a groove formed on the under side of the hollow probe 92. 
Alternatively, the hollow probe 92 may comprise a hard plastic material or a meta! coated 
with a plastic material for insulation. 

The distal end 96 of the probe 92 also includes a bipolar device assembly 134, 
which includes at least one positive electrode 136 and a common electrode 138 located 
nearby. The positive electrode 136 and common electrode 138 are electronically 
insulated from each other such that they do not create a closed circuit, except to the extent 
that there is a conductive fluid (such as blood) or tissue in the vicinity of the bipolar 
electrode, which will complete the circuit when the bipolar device is energized. 
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The positive electrode 136 is connected electronically to a power generating 
source (not shown) by means of a positive lead wire 140, The common electrode 138 is 
connected to a ground by means of a common return wire 142, which is electronically 
insulated from the positive lead wire 140 and from the hollow probe 92 by means of the 
insulating sheath 148 in this embodiment. The power generating means (not shown) 
includes switching means for energizing the bipolar device 1 34 when desired and also for 
regulating the power that is applied thereto. In that way, the power level to the bipolar 
device 134 can be regulated in order to effect cutting, ablation, or cauterization of 
bleeding tissues. In general, bipolar devices having a single positive electrode work best 
for cautery, while multiple lead bipolar devices work best for ablating soft tissues. 

Figure 5 depicts an alternative embodiment of the present invention, in which the 
mechanical cutting tool comprises a serrated blade 104 connected to a shaft 102 
longitudinally disposed within the hollow probe 92. In addition, the bipolar device 134 
includes a plurality of positive electrodes 144. The common or return electrode is shown 
to comprise the hollow probe 92, which comprises a metallic substance and which is 
electronically interfaced with the grounding means (not shown). In addition, the hollow 
probe 92 is shown to be electronically insulated from the lead wires that supply power 
to the positive electrodes 144 by means of insulating sheath 150, which is embedded 
within a groove formed on the under side of the hollow probe 92, 

The rotatable drive shaft 102 is connected to a motor (not shown), which can be 
selectively activated in order to provide cutting by means of the serrated blade 104 as 
desired. In addition, the bipolar device 134 can be energized when needed by means of 
the power generating means (not shown), which may include means for altering the level 
of energy input to the different positive electrodes 144 as desired. In this way, the level 
of heating or tissue ablation can be regulated and directed to particular areas within the 
bipolar device 134 as needed. 

The present invention contemplates a surgical instrument having a mechanical 
cutting tool in combination with a bipolar device for ablating and/or cauterizing tissues. 
However, one of ordinary skill in the art would appreciate that there might be other 
combinations of surgical tools that might prove useful. One could envision the 
combination of a multiple lead monopolar device for cutting or cauterizing coupled with 
a mechanical cutting tool, such as a burr or blade. 

In view of the foregoing discussion, the present invention provides a single 
surgical instrument that simultaneously provides different surgical functions in order to 
eliminate or reduce the need to remove and insert different surgical instruments through 
the same incision to access the wound site. 
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The present invention further provides a single surgical instrument that can be 
used to remove both hard and soft tissues at the surgical site as needed. 

Specifically, the ability to remove both hard and soft tissues by the single surgical 
instrument can be performed selectively such that the means for removing hard tissue can 
be activated independently of the means for removing soft tissue. 

The present invention also provides a single surgical instrument that has the 
ability to cauterize ruptured blood vessels or bleeding tissue in addition to removing 
damaged or unwanted hard or soft tissues at the surgical site. 

Specifically, the means for cauterizing tissue can be activated independently of 
the means for removing damaged or unwanted hard or soft tissues. 

The present invention further provides a single surgical instrument that provides 
the surgeon with the ability to electronically ablate soft tissues in addition to removing 
either hard or soft tissues by mechanical cutting or shaving. 

Specifically, the means for ablating soft tissues can be activated of the means for 
removing damaged or unwanted hard and soft tissues by mechanical cutting or shaving. 

The present invention may be embodied in other specific forms without departing 
from its spirit or essential characteristics. The described embodiments are to be 
considered in all respects only as illustrated and not restrictive. The scope of the 
invention is, therefore, indicated by the appended claims rather than by the foregoing 
description. All changes which come within the meaning and range of equivalency of the 
claims are to be embraced within their scope. 

What is claimed and desired to be secured is: 
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1 A surgical instrument used in endoscopic surgery comprising: 

(a) a handle; 

(b) an elongate hollow probe having a proximal end and a distal end 
and being attached to the handle at the proximal end; 

(c) cutting means for mechanically cutting tissue, the cutting means 
including a rotatable cutting tool disposed at the distal end of the hollow probe 
and a rotatable drive shaft longitudinally disposed within the hollow probe and 
connected to the cutting tool, the drive shaft being able to rotate the cutting tool 
in order to sever tissue adjacent to the cutting tool; 

(d) an electronic surgical device that operates in bipolar mode 
disposed at the distal end of the probe and including at least one positive 
electrode for providing a high frequency voltage and a common electrode separate 
from the positive electrode communicating with a ground for completing a circuit 
with the positive electrode during bipolar operation; and 

(e) power generating means for selectively providing the high 
frequency voltage to the positive electrode, 

2 A surgical instrument as defined in claim 1, wherein the electronic 
surgical device is capable of cutting soft tissues. 

3 A surgical instrument as defined in claim 1, wherein the electronic 
surgical device is capable of ablating soft tissues. 

4 A surgical instrument as defined in claim 1, wherein the electronic 
surgical device is capable of cauterizing tissues, including blood vessels. 

5 A surgical instrument as defined in claim 1, wherein the rotatable cutting 
tool comprises a blade. 

6 A surgical instrument as defined in claim 1 , wherein the rotatable cutting 
tool comprises a burr. 

7 A surgical instrument as defined in claim 1, wherein the hollow probe is 
electrically conductive such that it comprises the common electrode and wherein the 
positive electrode communicates with the power generating means by means of a lead 
wire that is electrically insulated from the hollow probe. 

8 A surgical instrument as defined in claim 1 , wherein the hollow probe is 
electrically insulated from the surgical site and wherein the common electrode is in 
communication with the ground by means of a common wire located within the surgical 
instrument, 

9 A surgical instrument as defined in claim 1, wherein the electronic 
surgical device includes a single positive electrode. 
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10 A surgical instrument as defined in claim 1, wherein the electronic 
surgical device includes a plurality of positive electrodes. 

11 A surgical instrument as defined in claim 10, wherein the positive 
electrodes individually communicate with the power generating means by means of 
individual lead wires that connect each of the positive electrodes to the power generating 
means. 

12 A surgical instrument as defined in claim 11, wherein the power 
generating means is able to selectively provide varying voltages to each of the positive 
electrodes such that at least one of the positive electrodes can have a different voltage 
than another of the positive electrodes, 

13 A surgical instrument as defined in claim 1 , further including means for 
selectively activating the cutting means such that the cutting means can be activated or 
deactivated as desired to cut tissue. 

14 A surgical instrument which provides a plurality of surgical functions 
comprising: 

(a) a handle; 

(b) an elongate hollow probe having a proximal end and a distal end 
and being attached to the handle at the proximal end; 

(c) cutting means for mechanically cutting tissue, the cutting means 
including a rotatable burr or blade disposed at the distal end of the hollow probe 
and a rotatable drive shaft longitudinally disposed within the hollow probe and 
connected to the burr or blade, the drive shaft being able to rotate the burr or 
blade in order to shave off tissue adjacent to the burr or blade when rotated; 

(d) means for selectively activating the cutting means such that the 
cutting means can be activated or deactivated as desired to cut tissue; 

(e) an electronic surgical device that operates in bipolar mode 
disposed at the distal end of the probe and including a single positive electrode 
for providing a high frequency voltage and a common electrode separate from the 
positive electrode communicating with a ground for completing a circuit with the 
positive electrode by means of conductive tissue or fluid adjacent to the positive 
and common electrodes; and 

(f) power generating means for selectively providing the high 
frequency voltage to the positive electrode. 

15 A surgical instrument as defined in claim 14, wherein the electronic 
surgical device is particularly suited for cauterizing tissues, including blood vessels. 
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16 A surgical instrument which provides a plurality of surgical functions 
comprising: 

(a) a handle; 

(b) an elongate hollow probe having a proximal end and a distal end 
and being attached to the handle at the proximal end; 

(c) cutting means for mechanically cutting tissue, the cutting means 
including a rotatable blade or burr disposed at the distal end of the hollow probe 
and a rotatable drive shaft longitudinally disposed within the hollow probe and 
connected to the blade or burr, the drive shaft being able to rotate the blade or 
burr in order to excise tissue adjacent to the blade or burr when rotated; 

(d) means for selectively activating the cutting means such that the 
cutting means can be activated or deactivated as desired to cut tissue; 

(e) an electronic surgical device that operates in bipolar mode 
disposed at the distal end of the probe and including a plurality of positive 
electrodes for providing a high frequency voltage and a common electrode 
separate from the positive electrode communicating with a ground for completing 
a circuit with the positive electrode by means of conductive tissue or fluid 
adjacent to the positive and common electrodes; and 

(f) power generating means for selectively providing the high 
frequency voltage to the positive electrode. 

17 A surgical instrument as defined in claim 16, wherein the electronic 
surgical device is particularly suited for ablating soft tissues. 

1 8 A method for performing a plurality of surgical operations on a patient at 
a desired surgical site, the method comprising the steps of: 

(a) forming an access passageway from the exterior of the body of the 
patient to the surgical site; 

(b) inserting through the access passageway to the surgical sight a 
surgical instrument comprising: 

(i) a handle; 

(ii) an elongate hollow probe having a proximal end and a 
distal end and being attached to the handle at the proximal end; 

(iii) cutting means for mechanically cutting tissue, the cutting 
means including a rotatable cutting tool disposed at the distal end of the 
hollow probe and a rotatable drive shaft longitudinally disposed within 
the hollow probe and connected to the cutting tool, the drive shaft being 
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able to rotate the cutting tool in order to sever tissue adjacent to the 
cutting tool; 

(iv) an electronic surgical device that operates in bipolar mode 
disposed at the distal end of the probe and including at least one positive 
electrode for providing a high frequency voltage and a common electrode 
separate from the positive electrode communicating with a ground for 
completing a circuit with the positive electrode during bipolar operation; 
and 

(v) power generating means for selectively providing the high 
frequency voltage to the positive electrode; 

(c) excising a desired amount of tissue by means of the cutting means 
for mechanically cutting tissue; and 

(d) performing a desired surgical function using the electronic surgical 
device without completely withdrawing the surgical instrument from the access 
passageway, 

19 A method as defined in claim 18, wherein the desired surgical function 
performed in step (d) comprises cutting or ablating tissue. 

20 A method as defined in claim 1 8, wherein the desired surgical function 
performed in step (d) comprises cauterizing bleeding tissue, 

21 A method as defined in claim 1 8, where the cutting tool of the surgical 
instrument comprises a burr or a blade. 
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[received by the International Bureau on 01 July 1998 (01.07.98); 
original claims 1-21 replaced by new claims 1-23 (4 pages)] 

1 A surgical instrument used in endoscopic surgery comprising: 

(a) a handle; 

(b) an elongate hollow probe having a proximal end and a distal end 
and being attached to the handle at the proximal end; 

(c) cutting means for mechanically cutting tissue, the cutting means 
including a rotatable cutting tool disposed at the distal end of the hollow probe 
and a rotatable drive shaft longitudinally disposed within the hollow probe and 
connected to the cutting tool, the drive shaft being able to rotate the cutting tool 
in order to sever tissue adjacent to the cutting tool; 

(d) an electronic surgical device that operates in bipolar mode 
disposed at the distal end of the probe, the electronic surgical device including at 
least one positive electrode disposed at the distal end of the probe for providing 
a high frequency voltage and a common electrode separate from the positive 
electrode and also disposed at the distal of the probe that communicates with a 
ground for completing a circuit with the positive electrode during bipolar 
operation, wherein the electronic surgical device is capable of ablating tissue; and 

(e) power generating means for selectively providing the high 
frequency voltage to the positive electrode. 

2 A surgical instrument as defined in claim 1, wherein the electronic 
surgical device is further capable of cutting soft tissues, 

3 A surgical instrument as defined in claim 1, wherein the electronic 
surgical device is further capable of cauterizing tissues, including blood vessels. 

4 A surgical instrument as defined in claim 1 , wherein the rotatable cutting 
tool comprises a blade. 

5 A surgical instrument as defined in claim 1 , wherein the rotatable cutting 
tool comprises a burr. 

6 A surgical instrument as defined in claim 1, wherein the hollow probe is 
electrically conductive such that it comprises the common electrode and wherein the 
positive electrode communicates with the power generating means by means of a lead 
wire that is electrically insulated from the hollow probe. 

7 A surgical instrument as defined in claim 1 ; wherein the hollow probe is 
electrically insulated from the surgical site and wherein the common electrode is in 
communication with the ground by means of a common wire located within the surgical 
instrument. 

8 A surgical instrument as defined in claim 1, wherein the electronic 
surgical device includes a single positive electrode. 
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9 A surgical instrument as defined in claim 1, wherein the electronic 
surgical device includes a plurality of positive electrodes. 

10 A surgical instrument as defined in claim 9 5 wherein the positive 
electrodes individually communicate with the power generating means by means of 
individual lead wires that connect each of the positive electrodes to the power generating 
means. 

11 A surgical instrument as defined in claim 10 ? wherein the power 
generating means is able to selectively provide varying voltages to each of the positive 
electrodes such that at least one of the positive electrodes can have a different voltage 
than another of the positive electrodes. 

12 A surgical instrument as defined in claim 1, further including means for 
selectively activating the cutting means such that the cutting means can be activated or 
deactivated as desired to cut tissue, 

13 A surgical instrument as defined in claim 1, wherein the surgical 
instrument is suitable for connection to a vacuum source in order to remove waste fluids. 

14 A surgical instrument which provides a plurality of surgical functions 
comprising: 

(a) a handle; 

(b) an elongate hollow probe having a proximal end and a distal end 
and being attached to the handle at the proximal end; 

(c) cutting means for mechanically cutting tissue, the cutting means 
including a rotatable burr or blade disposed at the distal end of the hollow probe 
and a rotatable drive shaft longitudinally disposed within the hollow probe and 
connected to the burr or blade, the drive shaft being able to rotate the burr or 
blade in order to shave off tissue adjacent to the burr or blade when rotated; 

(d) means for selectively activating the cutting means such that the 
cutting means can be activated or deactivated as desired to cut tissue; 

(e) an electronic surgical device that operates in bipolar mode 
disposed at the distal end of the probe, the electronic surgical device including a 
single positive electrode disposed at the distal end of the probe for providing a 
high frequency voltage and a common electrode separate from the positive 
electrode and also disposed at the distal of the probe that communicates with a 
ground for completing a circuit with the positive electrode by means of 
conductive tissue or fluid adjacent to the distal end of the probe, wherein the 
electronic surgical device is capable of ablating tissue; and 
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(f) power generating means for selectively providing the high 
frequency voltage to the positive electrode. 

15 A surgical instrument as defined in claim 14, wherein the electronic 
surgical device is further capable of cauterizing tissues, including blood vessels. 

16 A surgical instrument as defined in claim 14, wherein the surgical 
instrument is suitable for connection to a vacuum source in order to remove waste fluids. 

17 A surgical instrument which provides a plurality of surgical functions 
comprising: 

(a) a handle; 

(b) an elongate hollow probe having a proximal end and a distal end 
and being attached to the handle at the proximal end; 

(c) cutting means for mechanically cutting tissue, the cutting means 
including a rotatable blade or burr disposed at the distal end of the hollow probe 
and a rotatable drive shaft longitudinally disposed within the hollow probe and 
connected to the blade or burr, the drive shaft being able to rotate the blade or 
burr in order to excise tissue adjacent to the blade or burr when rotated; 

(d) means for selectively activating the cutting means such that the 
cutting means can be activated or deactivated as desired to cut tissue; 

(e) an electronic surgical device that operates in bipolar mode 
disposed at the distal end of the probe and including a plurality of positive 
electrodes disposed at the distal end of the probe for providing a high frequency 
voltage and a common electrode separate from the positive electrodes and also 
disposed at the distal of the probe that communicates with a ground for 
completing a circuit with the positive electrodes by means of conductive tissue 
or fluid adjacent to the distal end of the probe, wherein the electronic surgical 
device is capable of ablating tissue; and 

(f) power generating means for selectively providing the high 
frequency voltage to the positive electrode. 

18 A surgical instrument as defined in claim 17 ? wherein the surgical 
instrument is suitable for connection to a vacuum source in order to remove waste fluids. 

1 9 A method for performing a plurality of surgical operations on a patient at 
a desired surgical site, the method comprising the steps of: 

(a) forming an access passageway from the exterior of the body of the 
patient to the surgical site; 

(b) providing a surgical instrument comprising: 
(i) a handle; 
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(ii) an elongate hollow probe having a proximal end and a 
distal end and being attached to the handle at the proximal end; 

(iii) cutting means for mechanically cutting tissue, the cutting 
means including a rotatable cutting tool disposed at the distal end of the 

5 hollow probe and a rotatable drive shaft longitudinally disposed within 

the hollow probe and connected to the cutting tool, the drive shaft being 
able to rotate the cutting tool in order to sever tissue adjacent to the 
cutting tool; 

(iv) an electronic surgical device that operates in bipolar mode 
1 0 disposed at the distal end of the probe and including at least one positive 

electrode disposed at the distal end of the probe for providing a high 
frequency voltage and a common electrode separate from the positive 
electrode and also disposed at the distal of the probe that communicates 
with a ground for completing a circuit with the positive electrode during 
15 bipolar operation, wherein the electronic surgical device is capable of 

ablating tissue; and 

(v) power generating means for selectively providing the high 
frequency voltage to the positive electrode; 

(c) inserting the elongate hollow probe through the access passageway 
20 in order that the cutting means and the electronic surgical device are located at the 

surgical site; 

(d) excising a desired amount of tissue by means of the cutting means for 
mechanically cutting tissue; and 

(e) performing a desired surgical function using the electronic surgical 
25 device without completely withdrawing the surgical instrument from the access 

passageway. 

20 A method as defined in claim 19, wherein the desired surgical function 
performed in step (d) comprises cutting or ablating tissue. 

21 A method as defined in claim 19, wherein the desired surgical function 
30 performed in step (d) comprises cauterizing bleeding tissue. 

22 A method as defined in claim 19, where the cutting tool of the surgical 
instrument comprises a burr or a blade, 

23 A method as defined in claim 19, further including the step of vacuuming 
waste fluids from the surgical site by means of the surgical instrument. 

35 
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STATEMENT UNDER ARTICLE 19 



Please amend the claims in the above-identified application by cancelling sheets 
13 - 17 of this application which contain the claims and abstract. Please substitute 
therefore, sheets 13-17, attached hereto, which contain the new claims to be entered in 
this application. The abstract is identical to the abstract as originally filed. 

The claims submitted herewith place this application into conformity with the 
amendments entered into the corresponding U.S. application. No new matter has been 
introduced by these amendments, Applicant believes that the amended claims submitted 
herewith more accurately and distinctly point out the inventive concepts Applicant wishes 
to claim. 



9834550A1 I > 



WO 98/34550 



PCT7US98/Q2174 



1/4 




FIG. i 



WO 98/34550 PCT/US98/02174 



2/4 




FIG. 2 



BNSDOCID: <WO___ 983455 OA 1_l_> 



WO 98/34550 



PC17US98/02174 



3/4 




FIG. 4 



9834550A1 I > 



WO 98/34550 



4/4 



PCT/US98/02174 




9834550A1 I > 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US98/02I74 



A, CLASSIFICATION OF SUBJECT MATTER 
IPC (6) :A61B 17/39 

US CL :<S06/48 

According to International Patent Classifi cation (IPC) or to both national classification and IPC 

B, FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

U.S. : 606/32, 37, 38, 41, 45, 46, 48, 50 t L79, 180 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
APS 

search terms rotary, drive shaft, and cautery 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


US 5,364,395 A (WEST, JR.) 15 November 1994, see entire 
document. 


1-21 


Y 


US 5,366,443 A (EGGERS et al.) 22 November 1994, see entire 
document. 


1-21 


Y 


US 5,472,441 A (EDWARDS et ah) 05 December 1995, see entire 
document. 


1-11 and 13-21 


A ' 


US 5,527,331 A (KRESCH et al.) 18 June 1996, see entire 
document. 


1-21 



[~| Further documents are listed in the continuation of Box C. | | See patent family annex. 



Special categories of cited doeument*: 

■A* doeument defining the general state of the art whieh is not considered 

to be of particular relevance 

"E" earlier document published on or after the international filing date 

"L* doeument whieh may throw doubts on priority claim(s) or which is 

cited lo csiabiiah the publication dale of another eiution or other 
special reason (as apeciftedl 

«0» document refcrrtng to an oral disclosure, use, exhibition or other 

means 

*P" document published prior to the international filing dale but later than 

the priority date claimed 



"T* later document published after the international filing <fate or priority 

date and nol in conflict with the application but cited to understand 
the principle or theory underlying the invention 

# X" doeument of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered lo involve an inventive step 
when the document is taken alone 

"Y" document of particular relevance, the elaimed invention eannol be 

considered to involve an inventive step when the doeument is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

*&' doeument member of the same patent family 



Date of the actual completion of the international search 



01 APRIL 1998 



Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 20231 
Facsimile No. (703) 305-3230 



Date of mailing of the international search report 



0 5 MAY 1998 



Authorized officer 

DAVID RUDDY ' 
Telephone No, (703) 308-3595 



Form PCT/ISA/2I0 (second sheetX^uly 1992)* 



